Idiopathic or endogenous hemochromatosis,
wherein the intestinal "mucosal block" preventing excessive absorption of iron from the intestine is ineffective, and allows a gradual but persistent accumulation of surplus iron (1).
Exogenous hemochromatosis,
in which multiple blood transfusions are said to be the underlying cause of excess iron accumulation (2). 3. Dietary hemochromatosis (3) , in which extrinsic dietary factors are believed to be responsible for the breakdown of the mucosal block's regulation of iron absorption. We have had the opportunity of studying several cases of the exogenous, or transfusion, type of hemochromatosis and analyzing the tissues at postmortem for iron. The results were compared with values obtained from the endogenous type for the purpose of differentiating chemically rather than histologically the two dominant forms of the disease. The pathologic and histologic aspects have been reported earlier (4) . Cases of the third type were not available to us.
METHODS
A history of anemia of long duration was found in all exogenous cases studied. Multiple blood transfusions and hematinic therapy over a period of 1 to 8 years had been used unsuccessfully.
For comparison, the organs of several patients with long-standing A representative 5-10 Gm. portion of tissue obtained at postmortem was washed free of blood with distilled water, blotted with cheesecloth, and placed in a 20 X 40 mm. thimble. Five to six such thimbles, comprising tissues from a single autopsy, were placed in the extraction chamber of the drying apparatus ( Fig. 1 ) and subjected to simultaneous dehydration and extraction by azeotropic distillation with isopropyl ether. The distillation and extraction were continued for 1 hour after water was no longer given off after which the thimbles were removed to a vacuum desiccator and dried under reduced pressure for a half-hour after manometric pressure of the system had become constant. The contents of the thimbles were pulverized and stored in a desiccator.
The samples were analyzed for iron by digesting 0.10 to 0.20 Gm. of dried tissue with 2 ml. 1:1 sulfuric-perchloric acid mixture.
In some cases a few drops of 20% hydrogen peroxide was added terminally to clear the digest. The cooled digest was diluted to 50 ml. and aliquots of 1-5 ml. were taken for analysis by the Wong thiocyanate procedure (5) .
RESULTS
The iron content of tissues of 2 individuals without anemia or any metabolic iron disturbance, who had come to autopsy is given in Table 1 . These serve as control values and are in keeping with the values obtained by Ramage and Sheldon (9) in their series of analyses of normal tissues. Table 2 shows the iron content of tissues in 2 cases of endogenous hemochromatosis.
Markedly increased amounts of iron are deposited and are the distinct chemical manifestation of the pathologic process. 
DISCUSSION

Method
There are some points to be noted in the preparation of the samples for analysis. When dried by the customary process of oven-drying to constant weight, the tissues turned dark and hardened to a resin-like mass containing varying amounts of fat. This resulted in failure to get reproducible results on duplicate analyses of the same tissue, although in all other respects our technic when applied to blood and standard recovery studies was acceptable (average: 97.3 per cent). An improvement in the drying process was necessary. To this end, the drying-extraction apparatus of Kaye, Leibner, and Connor (6) was redesigned to permit the simultaneous dehydration and fat extraction by azeotropic distillation of representative portions of the organs from an entire autopsy in a single operation.
After this treatment the organ fragments were colorless and easily powdered. Handling and weighing were simplified. The samples could be stored in a desiccator indefinitely. Duplicate analyses checked within 5 per cent.
Our data are therefore reported on a dry-fat-free basis and are in keeping both with the work of Pace and Rathbun (7), who showed that among laboratory animals the whole body fat varies from 1.5 to 35.8 per cent of body weight, and the plea of A. B. Hastings (8) that reports of tissue analysis be on a dry fat-free basis.
Results
From the results obtained in our series of tissue analyses, it can be concluded that in terms of tissue iron the exogenous and endogenous types of hemochromatosis are indistinguishable. Nodular pigment cirrhosis, hepatomegaly, and fibrosis with extensive pigment deposition were found in both at autopsy. Intracellular pigment was found in various tissue cells and in macrophages.
The histologic criteria for diagnosis were satisfied.
Chemical findings however, did not in all instances coincide with the histologic picture. For example, in Case H, more hemosiderin was observed histologically in the pancreas, which contained 4.18 mg. iron! Gm. of tissue, than in the pancreas of A 1165, which contained 18.4 mg./Gm. Similarly, in the spleen of A 1115, with 7.1 mg. iron/Gm., less hemosiderin could be demonstrated histologically than in the spleen of A 1383, which had 3.39 mg. iron/Gm.
On the other hand, the 4 patients with various anemias which had been treated with iron therapy and multiple transfusions showed extensive hemosiderin deposits as well as increased tissue iron. Pathologically, none of the fibrotic stigmata seen in hemochromatosis were in evidence here. Here, too, clear-cut differentiation by chemical analysis of tissue cannot be made. These observations may possibly cast some light on the order and sequence of the pathologic manifestations of the exogenous form of hemochromatosis.
After multiple transfusions, the iron released by the eventual breakdown of red blood cells by normal metabolic processes or otherwise, is stored in tissues because no excretory mechanism exists (10) . Excess amounts are then taken up by the parenchymous liver cells, spleen, and other organs and fibrosis of the liver and pancreas ensues. 2. Tissues from patients with long-standing anemia were analyzed for iron content.
